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THE GLOOM GETS DOOMIER
David A. Summers
University of Missouri-Rolla

Abstract
This paper reviews the likely sources of energy in the year 1990.
Economic conditions, difficult to forecast, affect short-term con
sumption, while technological breakthroughs, equally impossible
to predict, will control long-term production of energy. For the
ten-year period, however, commitments to construction, or feasibil
ity studies, must already be in hand. This allows a prediction of
the energy supply for that year, and such a prediction is made.
Because this indicates that only about 1 percent growth in supply
can occur over this time period, against a requirement for at
least 2 percent, the forecast is doomier than it was in earlier
predictions.
1. INTRODUCTION
The peril of writing a paper about energy
supply and demand is that, no matter how care
fully you consider the figures, external
events will usually occur, often between the
time you write the paper and its delivery,
■oaking your estimates no longer valid.

2„ ENERGY DEMAND IN 1990
For the purpose of convenience the energy
units used will be mbdoe (millions of barrels
of oil equivalent/day), a conversion table
(Table 1) is appended for those used to work
ing in other units.
I began examining poss
ible energy balances for 1990 in 1978, and,
using historic growth rates and Federal policy

In

order, therefore, to protect myself a little
from judgment, let me first say that this
Paper is being written on September 3, 1980,

statements, I chose an average 2 percent growth
in demand through 1990. This predicted a de
mand of approximately 40 mbdoe this year, and
48 mbdoe for 1990. I mention this at the be

and does not, therefore, include events oc
curring after that time.

ginning since the Oil and Gas Journal^ recent
ly released its estimates and data from DOE
for the last two years (Table 2). It can be
seen that total demand has remained virtually
unchanged since 1977, actually declining this
year under the current recession, and making
hay of my earlier predictions.

Because of the difficulty in predicting sup
ply and demand in the short-term, and the un
reliability of estimates for the longer term
(8ay 20 plus years) since one cannot legis
late possible advances in technology, the
intermediate period of ten years appears saf
est for examination. The forecaster has the
advantage that many energy sources (uranium
and coal mines, power plants, etc.) take some
ten years to enter production, so that, based

Thus, rather than give a figure for potential
demand in 1990, let us first see what will be
available and then draw some conclusions from
that.

°n current schedules, relatively reliable es
timates can be made.

3. IMPORTED OIL
The picture for imported oil has already an
established ceiling. In signing the Tokyo
Agreement in 1978, President Carter committed
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which is frequently put forward is that, be

Table 1
Conversion Units of Energy

cause the demand is greater, and the price is
higher, that this oil will magically appear.

In order to change units, 1 million barrels of
oil per day (mbdoe) is equivalent to:

This somewhat irrational approach has been
put forward by otherwise very learned figures

2.12

quadrillion (10*^) Btu's

who show no true grasp of the finite limit to

2.08

trillion ( 1 0 ^ ) cubic feet of natu
ral gas per year
g
199 billion (10 ) kilowatt hours of nu
clear energy per year

the amount of oil which is available, or the
capability of the oil industry.
2
Stobaugh , for example, in "Energy Future",

94 million (10°) tons of coal/year

has predicted, based on an oil discovery level

(after Stobaugh, Ref. 2)

of 4 billion barrels of oil per year from now
until 1990, that the country will sustain a
domestic production of "approximately 10 mil

Table 2
Energy Use in the Last Four Years
(after Oil and Gas Journal)
Year
1977
1978
1979
1980

lion barrels daily, about the same as current
production".
Current production is, in fact,
4
8.7 mbd approximately . The difference be

Demand (mbdoe)
36.7
36.85
36.82
35.9*

tween thesetwo figures or 1.3 million barrels
of oil/day can be equated to a coal train run
ning all the way from Seattle to New York and
5
back, twice . The Independent Drillers Asso

* 0 & GJ Estimate

ciation (IPAA) has calculated that to achieve
the required level of production would require
the United States to importing no more oil

that approximately 1.45 million wells be

than we imported in 1977, for a figure of 8.5
million barrels of oil a day. In itself,

drilled between now and 1990 .
To give some measure of the reality, there

this puts a limit to the imports which we can
obtain by that year. However, the current

are, at present, some 3000 oil drilling rigs
in operation in the United States (close to
4
a record number) . They drill an average of

glut in world oil supply will disappear with
in the next 10 years (and more likely, in the
next 5) as demand grows and the overall world

20 wells apiece, each year.

inventory is depleted. It is pertinent to
indicate that the International Energy Author

could linearly increase to 5000 rigs by 1990,
then a total of perhaps 800,000 wells could

ity has suggested that by the year 1985 there

be drilled in the next 10 years.

will be a gap of perhaps 4 million barrels of
oil a day between international demand and
3
supply . Nor can one discount the onset of

mate does not include the improved sophisti
cation in finding potential reservoirs and in
improved drilling technology, but neither

some major disruption, such as the Iranian

does it include the shortage of qualified
engineers and drillers, or the fact that new
wells will probably have to be drilled deeper-

contretemps, which can cut supply.

However,

being optimistic (as one will be throughout

If the number

This esti

this paper), the limit imposed by diplomatic

In the year 1978, with an average of around

agreement is 8.5 million barrels of oil a
d a y . So for the sake of imposing an upper
limit, this figure will be chosen.

2385 drilling rigs operating , some 479 mil
lion barrels of oil were discovered in the
United States^. The reality is harshly dif

4. DOMESTIC OIL
It is an intriguing fact that, when figures
on domestic energy supply are discussed, it

pundits.
It is impossible, on manpower and
rig availability numbers alone, to meet the

is presumed that the United States will sta

IPAA figure.
If one prorates Stobaugh’s
figure, from a level of 5 mbdoe from c u r rent

ferent to the predictions of our respected

bilize or increase its domestic oil produc
tion over the next 10 years. The argument

wells, and optimistically assumes discovery
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levels of 1 billion barrels per year over the
next 10 years, then domestic production in
1990 can be estimated at 6.5 mbd. This esti
mate recognizes that, within 5 years, the
supply of oil from current Alaskan production
will begin to decline.
5.

6. GASOHOL
There, recently, has been much emphasis in the
news media over the use of corn and other bio
mass as a source of alcohol (ethanol), which,
mixed with gasoline, produces gasohol for
vehicles. The energy economics of this par
ticular process are, only now, being discussed

NATURAL GAS

Natural gas supplies have been studied for at
least 20 years by the potential gas committee
which meets every year at Colorado School of
g
Mines . For several years now their figures
indicate that we have only discovered approxi
mately half as much natural gas, each year,
as we have used. Without a major effort to
find new resources, it has been anticipated
that domestic supplies will decline to ap
proximately 4.86 million barrels of oil equiv.
by 1990 in contrast to the current 9 to 9.5
Q
mbdoe .
In 1979, and during 1980, however, discovery
levels have increased until they approach 75
percent of demand
Based on these figures,
a recent review of government and industrial
estimates by Kuskraa
which predicts a
more likely supply of natural gas at 8 mbdoe,

openly and with some heat. Relevant data to
this argument recently appeared in an article
published in Next magazine 12 . Citing Dr.
Emmet, the Director of the Center for Biomass
Research, University of Arkansas, Fayetteville,
the article points out that it normally takes
at least 2.3 gal of diesel or gasoline fuel to
produce 1 gal of ethanol in the absolute.
Rebuttal to these arguments has come from many
sources, one of the major points, for example,
is that we do not object to using 3 units of
13
coal to produce 1 of electricity . This ar
gument only holds as long as we do not use
oil as the energy source - a caveat not cur
rently in force. Until this occurs, it is
unproductive to replace oil with alcohol,
which uses more oil to produce it, than you're
replacing.

from both domestic and imported sources, is
considered relatively authorative.
Prior to moving on to Coal it is perhaps per
tinent to comment on the disparity between
these figures and current conventional pre
dictions from the Federal government. To
those who would say that the Federal govern
ment, in its infinite wisdom, is much more
likely to know the true facts than such hum
ble souls as myself, I would point out that
in 1974 the Federal Energy Administration
submitted a report projecting that $16.50 per
barrel of oil prices (1979 dollars) would
induce accelerated development of the domes
tic oil and gas industry. By 1985, domestic
Production would be 12 mbdoe. Domestic oil
Prices now approach $40 a barrel (West Texas
Ordovician crude), and this scenario has been
e*ceeded in terms of the incentives to find
oil
and gas, but the projected productiv
ity is not there.
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In this regard, there is one fact which re
ceives relatively little mention - one gallon
of 200 proof ethanol contains approximately
84.000 Btu's, a gallon of gasoline contains
124.000 Btu's, there is less energy in aLcohol
than gas 12 . It is also pointed out that a
10 percent alcohol addition to each gallon of
conventional gasoline used in the United States
would consume slightly more than half of the
1979 crop of corn, a situation which is, of
course, intolerable because of the food de
mands for the United States.
One is therefore confronted with the paradox
that increasing the gasohol production of the
United States would require even greater de
mands on oil production than are currently
being made. Therefore, if one were to predict
by the year 1990 that 1 mbdoe were to be
produced from gasohol, then one would also
have to add an equivalent of 4 or 5 mbd oil
requirement.
It is therefore an optimistic
presumption to say that there would no oil
from gasohol used by that year.

7.

order of 50 million tons of coal a year,

SYNFUEL

We turn next to synthetic fuel obtained from

which can be factored into the amount of coal
which needs to be produced by the American

coal, by liquefaction or gasification.
At
the present time there are two plants in the
U.S. producing on a pilot scale approximately
600 barrels of oil a day.

coal industry.

Projections from industry are

now becoming available and run at approximately
1.25 billion tons of coal a year. This trans
lates into a production equivalent of 13.3
mbdoe'*'7 .

Within the next

10 years, the President has said this figure
will be increased to 1 mbdoe by creating ap
proximately 20 plants, each producing 50,000

Because of problems associated with getting

barrels (this would require approximately

permits to open new mines (a process which now
takes up to 10 years), together with the

17,000 tons of coal per day be supplied to
14
each plant
).

levels of transportation required and the lead
If one makes a list of the plants currently

times for equipment to mine that coal, it is
unlikely that domestic supply will increase
much beyond this figure.

undergoing feasibility studies, both those
funded by the government and those supported
by industry, there are some 28 potential sites
being considered. These range in size from
1,800 bdoe to 1000,000 bdoe, in a system pro

The International- Energy Authority and energy
departments of foreign governments are be
coming increasingly concerned about their

posed by Wheelabrator*’^ . Thus, there is a
potential capability to meet the Presidential
commitment.

dependence on oil and, within the next ten
years, it is anticipated that many countries
including Switzerland, France, and Japan will

Two factors, however, should be considered in
realistically evaluating projection. The

increase their imports of coal

. Some of

these countries are making arrangements to
purchase American supplies which may there
fore reduce the industries' ability to re

first is that, in order to construct the
plants in this time frame, it would require
approximately 40 percent of all qualified
16
engineers
, as well as a very large support

spond to domestic demands.

While it now takes

some ten y«=»ars to obtain the permits and
develop a new mine, coal production can be

staff of welders, fitters, plumbers, and the
like, the supply of which is limited. Sec

increased by increasing mine productivity.

ondly, no qualifying chemical engineer, that

To do so will require improvements in ma

I am aware of, will allow that a plant can be

chinery and technology brought about as a
result of research.

scaled up from 600 bdoe to 60,000 bdoe with
out there being some technical difficulties
arising in the design and construction of the
plant, which will delay its completion.

At a time when there has been a strong verbal
committment to coal by the Federal Government,

(Current plant construction times are already
being delayed a year or more.) We can there
fore project some slippage in the goal of 1
mbdoe for the year 1990.

would seem logical.
In fact, for the last 2
♦
years President Carter has slashed the coal
mining R & D budget b3T 30% each year. Major

a financial committment to coal mining R & D

improvements in technology are therefore more

Locking at delays which are currently being

likely to come from abroad, rather than the
USA.

met by the pilot plants, it is perhaps opti
mistic to predict, by the year 1990, that the
current projection for the year 1987 of 0.5

9. NUCLEAR POWER
The projected energy supply from nuclear

mbdoe will be achieved but this is an opti

power is relatively simple to obtain.
In
very large measure, because of the environ

mistic paper so that figure will be accepted.
8. COAL
The growth of a synthetic fuels industry re

mental constraints and public opinion, if &
nuclear power station has not been started
now, it will not be ready by the year 1990.

quires an increase in coal production.
For
production projected this will be on the
240

Thus, an optimistic figure for nuclear power

reserves to the year 2000 cover only 45 per

source will be 3.5 mbdoe. However, recent
articles in the technical press begin to cast

cent of the known demand (360,018 tons out of
804,704).
This is a matter of serious inter

doubts into whether in fact this figure will
be met. For example, Sterling Monroe 19 points

national concern.

out that six nuclear projects on the West
Coast are already behind schedule.
Washing

judges that United States' predictions for
uranium supplies are excessively optimistic,
and the U.S. DOE model has only been accepted

A recent report by the In

ternational Fuel Cycle Evaluation Commission

ton public power supply system has five nu
clear power stations, each is running 4 to 5

with skeptical reservations by the United
21
Kingdom, France, and West Germany

years late on construction. Puget Sound
Power and Light Company has two nuclear power
plants, originally scheduled for production

10. SOLAR ENERGY
Much is made in the press and by the current

in 1981 and 1984, and these are running so

administration, of the impact of solar energy,

far behind schedule that it is doubtful that
either of these will be on production by the
year 1990. Similarly, Portland General Elec

over the next 10 years.

The promises made for

this "new" energy supply rival those made, in
years gone by, by nuclear proponents, who
promised "free" energy.
They arc just as

tric Company has two nuclear power stations
scheduled for production in 1980 and 1985,
and neither of them may contribute any energy

likely to come to pass.
Solar energy can be utilized in several dif

by the year 1990.

ferent ways, the most economic is the use of
passive solar energy which can be built into
houses, so that, by design the sun's rays can

In contrast, the four coal power plants pro
jected for construction in that area are
running only 18 months late, while two others
are running approximately five years late,

either enter the house, or be excluded, de
pending on the time of day, or year. Unfor
tunately, passive design can only be achieved

but will deliver the power within the neces
sary time frame.

in new construction.

New construction, at

Mr. Monroe points out that within the next

present, is in recession and even if it were

year the West Coast may be short by as much
as 2000 megawatts and that by the second half

not, the likely input of the next 10 years is
likely to be minimal.

of the decade this may grow to at least 4000
megawatts (the equivalent of 100,000 bdoe).

The second and more prevalent method of using
solar energy is through the use of solar water

On the East Coast a potential problem exists

heaters.

which is not yet fully appreciated.

Many of
the states in the Northeast have switched to
nuclear energy, for up to two-thirds of their

points out that a solar water heater costing

power (Vermont).

I recently had a home energy audit carried out

approximately $2,500 may potentially save some
one in New York $70/year on his hot water bill.

However, a point which has

not been fully addressed nationally is the

on my home. This stated that an 80 square foot
solar heating system, to supplement my pre
sent water heating system, would save approxi

required supply of uranium to meet this

demand* .

A recent article in Consumer Reports 22

At present only one power company

in the United States has enough nuclear fuel

mately $190 each year at a cost of approxi

ordered to cover the lifetime of the reactor,
Onion Electric out of St. Louis. Many com
panies have orders to cover only three or

mately $2,500.
If I would borrow the money
at present interest rates, it would cost over

four years supply.

table exchange.

$300 in interest on a $170 gain - an inequi

Over the next 10 years

It is unlikely, in view of

there i s

some question as to whether enough
nranium will be available to meet demand.
^rom the time of exploration for new uranium

these harsh economic realities, and outside of
such states as California and Arizona, that
solar water heaters will be utilized to any

P ro p erties to the time of commercial produc

extent over the next 10 years.

tion can take up to 25 years, and current
241

The third likely source of energy is the
direct generation of electricity through photo
voltaic cells.

Dean Tempelmeyer of SIU has

calculated that to produce 1 mbdoe from solar
cells, by the year 19905 f would require the

as a projected supply. This figure, in it
self, contains a number of optimistic presump
tions - that a sustained doubling of oil
discoveries in the United States can be main
tained over ten years.

output of the entire American glass industry.

Table 3

Secondly, by way of an example, the first
Energy Availability by Source
in 1990 (mbdoe)

flight of the Gossamer Penquin, a solar
powered aircraft, was delayed because the
temperature reached 113 degrees and the solar

Imported Oil
Domestic Oil
Natural Gas (Imp. & Dorn.)
Coal
Nuclear
Others

cells began to lose their efficiency.
Most
solar cells are less efficient at higher
temperatures. Solar cells which do not have
this problem, such as for example, galium

8.5
6.5
8.0
13.3
3.5
1.4
41.2

arsenide, also have a greater overal effi
ciency. Unfortunately, international supplies
of galium are rare and it is recognized, by
23
both the mining industry and NASA
, among

- that a major synthetic fuels industry can be
created from the ground up in ten years

others, that galium arsenide may not be a

- that nuclear power plant construction

practical reality in the long term. One
should be aware that while the economic
breakthrough for solar cells is set at 25C/

schedules be maintained or speeded up
- that increased discovery levels for natural
gas be maintained

watt (which may be achieved within the next
4 years), this does not include installation.
24
Figures developed by Oman and Gelzer
, pro

- that international oil supplies increase to
cope with world demand

rated to a normal house in the Rolla area,
indicate that the cost of installation would

- that domestic coal production, and the
necessary transport facilities increase by

be at least three times that of the cells
themselves, and in practical terms, this

over 50 percent in the next 10 years.

would again put solar cells out of the eco

If all

nomic range of any normal individual (a
$28,000 cost, for example, to power my house
must be set against a total power bill of

bet on more than half) then ten years from
now, we'll have about 12 percent more energy
available than we used last year.
Since a 2

between $1,000 and $2,000/year).

percent energy growth is required for a 3 per

One, there

these presumptions hold (and I'll not

cent growth in the economy (considered by some
necessary to stop a worldwide recession), and

fore, must reach the ultimate conclusion
that there will be no solar energy of any
measurable level produced in the United
States within the next ten years.

our supply will only allow a 1.1 percent
growth, then in terms of our future,
and gentlemen--

11. OTHERS
Energy can also be obtained from hydro

ladies

The Gloom Gets Doomier.

electric systems, geothermal energy, burning
waste, and burning wood. A not unrealistic

Rolla, Missouri
September 3, 1980

estimate as to the total impact over the
next ten years from these sources would be
somewhere around 1.4 mbdoe.
12.
SUMMARY AND CONCLUSIONS
If one adds up the amount of energy which
will, optimistically be available by 1990
(Table 3), one reaches a total of 41.2 mbdoe
242
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